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monomer; 55 - 99 wt.%- 

In the method for prodn of the coating resin, the amt. of the aromatic epoxy 
resin to be used is 5 - 60 wt.pts. per 100 wt. pts. polymerisble monomer 
component . 

USE/ ADVANTAGE - The coating resin produced in this prodn method can be used by 
baking for a short time. Since the coating resin is obtd. in the form of an 
incorporated resin by reaction of the aromatic epoxy resin with acrylic 
polymers having the phosphoric acid gp and the other acidic functional group 
and hydroxyl group at request, it is excellent in storage stability, and even 
through the curing time is short time to introduction of the phosphoric acid 
group, it can form the coat excellent in adherence, hardness, water resistance, 
processability, etc 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 ♦**♦ shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the resin for covering 

excellent in hardenability, flexibility, and **(**) aquosity. 

[0002] 

[Description of the Prior Art] Since various merits, such as being easy to carry out recovery of a solvent 
with few losses of the coating at the time of the paint from which the quality which could produce 
continuously at high speed and was stabilized is acquired, are demonstrated, the precoat metal by which 
baking finish is carried out before metalworking is produced by the large quantity. Therefore, in this 
precoat metal field, the demand of printing time amount shortening of the coating for printing is 
increasing from a productivity drive, saving resources, and a viewpoint of energy saving, and 
development research of the coating with which the paint film physical properties excellent in short-time 
printing are acquired is advanced. 

[0003] The aminoplast resin of a self-condensation reaction being promoted by the acid curing catalyst 
used as an object for baking finish is well-known. [ many ] However, although the attempt in which 
introduced an acidic group into acrylic resin and it mixed with aminoplast resin was made only by 
blending a compound wdth acidic groups, such as a phosphoric-acid radical, into a covering resin 
constituent since preservation stability got worse, there was a problem that a paint film degree of 
hardness got worse with acrylic resin. 

[0004] For this reason, although aiming at improvement in paint film physical properties by blending an 
epoxy resin to the acrylic resin containing an acidic group, and using together with aminoplast resin is 
also carried out, by the blend system, the present condition is that a satisfying thing is not obtained as 
the stability of a system is bad, or the engine performance of a paint film is inferior by short-time 
printing even if compatibility is good since there are few epoxy resins with sufficient compatibility with 
acrylic resin. 
[0005] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the resin for 
covering which can obtain the paint film which has the water resisting property which was excellent in 
stability and was fiirther excellent in short-time printing, a paint film degree of hardness, adhesion, and 
workability. 
[0006] 

[Means for Solvmg the Problem] The configuration of this mvention which could attain the above- 
mentioned purpose is foUoAving (a) under existence of an aromatic series epoxy resin. - (c) It is number 
average molecular weight 3000-50000 by carrying out copolymerization of the polymerization nature 
monomer component. It has a summary at the place which obtains the resin for covering. 
[0007] (a] LAcid fimctional-group c ontent polymerization nature monomer; It corrects one to 25% of the 
weight, 0.1 - 10 % of the weight is a phosphoric-acid radical content polymerization nature monomer 
(b). Hydroxyl-group content polymerization nature monomer; 0 - 20 % of the weight (c) Other 
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polymerization nature monomers; 55 - 99 % of the weight [0008] 

[Function] this invention person etc. found out that the trouble of the defect of the stability in the blend 
system of the acrylic resin and the epoxy resin which have an acidic group, compatibility, and paint film 
physical properties could be solved by compounding acrylic resin under existence of a specific epoxy 
resin^ 

[0009]This invention is explained to a detail below. As an aromatic series epoxy resin used in this 
invention, diglycidyl ether mold epoxy resins, such as h isphenol A diglycidyl etiiej , bisphenol A G beta- 
methyl-diglycidyl ether, tetrahydroxyphenylmethanetetraglycidyl ether, novolak glycidyl ether, and 
diglycidyl ether of the bisphenol A alkylene oxide addition product, are mentioned. Although these one 
sort or two sorts or more can be used, especially a desirable thing is the diglycidyl et her mold epoxy 
££sin of bisphenol A . " 
J0010];$he weight per epoxy equivalent of these aromatic series epoxy resins, and 170-4000 - it is 
desirable - the thing of 200-2000 is used. Weight per epoxy equivalent If fewer than 170, the degree of 
hardness of the hardening paint film of the constituent after composition may be insufficient, and since 
viscosity is too high, it becomes an ununiformity and is not desirable [ the polymerization of the below- 
mentioned monomer ] at 4000 or more. 

[001 1] The amount of the above-mentioned aromatic series epoxy resin used is the below-mentioned 
monomer component 100. As opposed to the weight section 5-60 weight section is suitable. It is not 
desirable in order that the flexibility of a paint film may decrease, if the degree of hardness of the 
hardening paint fibn by the epoxy resm and the flexible disposition top effectiveness will not be 
discovered if fewer than 5 weight sections, and it is used exceeding 60 weight sections. 
[0012] Next, a monomer component is explained, (a) which can be used in this invention As an acid 
fimctional-group content polymerization nature monomer, a carboxyl group content polymerization 
nature monomer, a sulfonic group content polymerization nature monomer, and the polymerization 
nature monomer containing the phosphoric-acid radical contained in indispensable are mentioned. As a 
carboxyl group content monomer, an acrylic acid (meta), a crotonic acid, an itaconic acid, a maleic acid, 
a maleic anhydride, etc. are illustrated, and a vinyl sulfonic acid, styrene sulfonic-acid sulfoethyl (meta) 
acrylate, etc. can be illustrated as a sulfonic group content monomer. 

[0013] moreover, as a phosphoric-acid radical content monomer contained in indispensable (meth) 
acryloyloxy alkyl acid phosphate and the alkylene oxide addition products of those, such as 
methacryloiloxy-ethyl acid phosphate, (meth)acryloyloxy alkyl acid FOSUFAITO or the alkylene oxide 
addition product of those, The ester compound of epoxy group content vinyl system monomers, such as 
glycidyl (meta) acrylate and methyl glycidyl (meta) acrylate, a phosphoric acid, phosphorous acid, or 
these acid ester etc. is mentioned. One sort chosen from these groups or two sorts or more can be used. 
[0014] the above-mentioned phosphoric-acid radical content monomer is blended in order to have the 
hardening reaction facilitatory effect of aminoplast resin and to raise paint film adhesion fiirther ~ 
having - the amount used - (a), (b), and (c) fi-om - becoming all inside of a polymerization nature 
monomer component 0.1 - 10 % of the weight - required ~ desirable - 1-8 It is weight %. If fewer than 
0.1 % of the weight, a hardening facilitatory effect and paint film adhesion will not be discovered, and if 
[ than 10 % of the weight ] more, it will gel during a polymerization, or the stability when mixing with 
ammoplast resin and considering as the resin constituent for covering after a polymerization, worsens. 
[0015] the monomer which has acid fimctional groups other than a phosphoric-acid radical - the inside 
of a monomer component - the amount used desirable [ 0.9 - 15 % of the weight ], and more desirable 
the inside of the monomer which is 5 - 15 % of the weight, and has an aforementioned carboxyl group or 
an aforementioned sulfonic group ~ one sort - or two or more sorts can be used. These carboxyl groups 
or a sulfonic group content monomer If the adhesion over a metal runs short if fewer than 0.9 % of the 
weight, and it is used exceeding 15 % of the weight, since the water resisting property of a paint fibn 
gets worse, it is not desirable. 

[0016] Hydroxyl-group content polymerization nature monomer (b) If it carries out, hydroxy ethyl 
(meta) acrylate, hydroxypropyl (meta) acrylate, caprolactone denaturation hydroxy (meta) acrylate (for 
example, Daicel Chemical Industries, Ltd. make; plaque eel FM), the monochrome (meta) acrylate of 
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the polyester diol obtained from a phthalic acid and propylene glycol, etc. are mentioned, for example. 
[0017] the above-mentioned hydroxy 1-group content monomer (b) the amount used ~ inside of the 
monomer component whole quantity 0 - 20 % of the weight ~ more ~ desirable ~ It is 0 - 10 % of the 
weight. Since a hydroxyl group generates when the epoxy group of said epoxy resin which exists in 
indispensable at the time of a polymerization carries out ring breakage, although the hydroxyl group is 
required for a hardening reaction with aminoplast resin It is 0 - 20 % of the weight. If it exceeds 20 % of 
the weight, in order that crosslinking density may go up too much, adhesion and flexibility worsen. 
[0018] Other polymerization nature monomers (c) If it carries out, methyl (meta) aery late, Ethyl (meta) 
acrylate, propyl (meta) acrylate, isopropyl (meta) acrylate. Butyl (meta) acrylate, isobutyl (meta) 
acrylate, the 3rd class butyl (meta) acrylate, 2-ethylhexyl (meta) acrylate, lauryl (meta) acrylate, Stearyl 
(meta) acrylate, cyclohexyl (meta) acrylate, Epoxy group content polymerization nature monomers, such 
as acrylic-acid (meta) alkyl ester; glycidyl (meta) acrylate, such as methylcyclohexyl (meta) acrylate and 
the 3rd class butyl cyclohexyl (meta) acrylate; (meta) Acrylamide, Methyl alkoxy (meta) acrylamide, N, 
and N*-dimethylaminoethyl (meta) acrylate, Nitrogen content polymerization nature monomers, such as 
vinylpyridine and a vinyl imidazole; A vinyl chloride, Halogen content polymerization nature 
monomers, such as a vinylidene chloride; Styrene, alpha methyl styrene, aromatic series polymerization 
nature monomers [, such as vinyltoluene, ]; - vinyl ester [, such as vinyl acetate, ]; - vinyl ether; (meta) 
— polymerization nature cyanides [, such as acrylonitrile, ]; - glycidyl with 2 and 4-dihydroxy 
benzophenone or 2, 2', and 4-trihydroxy benzophenone The 2-hydroxy-4-[3-(meta) acrylic oxy-2- 
hydroxy propoxy] benzophenone reacted and obtained in acrylate, (Meta) Polymerization nature 
ultraviolet absorption nature monomers, such as a 2 and 2'-dihydroxy-4-[3-(meta) acrylic oxy— 2- 
hydroxy propoxy] benzophenone, etc. are mentioned, and one sort chosen from these groups or two 
sorts or more can be used. 

[0019] Other monomers (c) It is the principal component which is used 55 to 99% of the weight among 
[ all ] a polymerization nature monomer component, and determines paint film physical properties. It is 
desirable to use styrene ten to 40% of the weight among [ all monomer ] a component from a degree of 
hardness or a waterproof field, 

[0020] In this invention, it describes above under existence of said aromatic series epoxy resin, (a) - (c) 
Although the polymerization of the monomer component is carried out, a solution polymerization 
method well-known as a polymerization method is employable. As a solvent which can be used in case a 
solution polymerization method is adopted, alkylene glycol monoalkyl ether, such as fatty alcohol; 
ethylene glycol monomethyl ether, such as ketones; isopropanols, such as acetic-ester; methyl ethyl 
ketones, such as aromatic hydrocarbon; ethyl acetate, such as toluene and a xylene, and butyl acetate, 
and methyl isobutyl ketone, n-butanol, and an iso-butanol, ethylene glycol monoethyl ether, and 
diethylene glycol monoethyl ether, can be mentioned. 

[0021] Although these solvents can use one sort or two sorts or more, the amount used is the 
polymerization nature monomer component 100. The 25 sections - the 100 weight sections are suitable 
to the weight section. Moreover, since it was easy to gel during the polymerization when the 
phosphoric-acid radical content monomer existed, but it became clear that gelation did not take place 
when fatty alcohol, such as n-butanol, was contained in the solvent, it is a polymerization nature 
monomer. It is desirable that more than 10 weight sections consider as fatty alcohol to the 100 weight 
sections. 

[0022] As a polymerization initiator, radical polymerization initiators, such as azobisisobutyronitril, 
benzoyl peroxide, and the 3rd class butyl peroxide of JI, can be mentioned. These polymerization 
initiators are used in 0.1 - 10% of the weight of the range to the total amount of a polymerization nature 
monomer component. Reaction temperature is from a room temperature. 200 degrees C is the range of 
40 to 140 degree C preferably. Moreover, in case a polymerization reaction is performed, chain transfer 
agents and modifiers, such as lauryl mercaptan, 2-mercaptoethanol, a carbon tetrachloride, and carbon 
tetrabromide, may be used in order to adjust molecular weight. 

[0023] The resin for covering which consists of denaturation acrylic resin in which the acrylic 
copolymer with which the aromatic series epoxy resin, the phosphoric-acid radical, the acid fimctional 
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group, and the hydroxyl group were introduced carried out the graft, and which reacted with the epoxy 
group, and it unified by part for a phosphoric-acid base by the above polymerization is compounded. 
The number average molecular weight of this resin for covering is 3000-50000. It is suitable. When 
number average molecular weight is smaller than 3000, since the physical properties of the paint film 
after hardening are inferior, it is 50000 preferably. Since the viscosity of resin becomes high in being 
large, inconvenience is produced in handling as a coating. 

[0024] Although it is also possible to use it independently, as for the resin for covering manufactured by 
this invention, it is desirable to mix and use aminoplast resin. Moreover, as aminoplast resin, alkyl ether- 
ized melamine resin, alkyl ether-ized benzoguanamine resin, an alkyl ether-ized urea-resin, etc. can be 
mentioned, and one sort or two sorts or more of such mixture can be used, for example. The amount of 
the aminoplast resin used is resin for covering. As opposed to the 100 weight sections It is good to blend 
at a rate of 5 - 70 weight section. The amount of the aminoplast resin used Under in 5 weight sections, 
bridge formation is inadequate, it becomes difficult to obtain a durable paint fihn, and a water resisting 
property and a paint film degree of hardness fall Moreover, since flexibility is inferior when it uses 
ejujeeding 70 weight sections, it is not desirable. 
(^Ol^^axious additives for coatings, such as the curing catalyst for promoting a reaction, an organic 
s?5lvent, a bulking agent, a leveling agent, a dispersant, a plasticizer, a stabilizer, a color, and a pigment, 
can be used for the resin for covering of this invention, blending them suitably. 
[0026] As a pigment which can be used for the resin for covering of this invention, in an inorganic 
pigment, color pigments, such as white pigments, such as titanium oxide, an antimony trioxide, a zinc 
white, RITOBON, and the white lead, carbon black, the chrome yellow, a molybdate orange, a red 
oxide, Synthetic Ochre, and Huang Hua, can be mentioned, phthalocyanines, such as azo compounds, 
such as a benzidine and Hansa yellow, and a copper phthalocyanine blue, can be mentioned in an 
organic pigment, and these one sort or two sorts or more can be used, for example. Moreover, these 
pigments are desirable, when choosing a pigment with good weatherability is reconmiended, for 
example, a good result is obtained in respect of rather than calling [ which uses the titanium oxide of a 
rutile mold ] it the weatherability of a paint film, using the titanium oxide of an anatase as titanium 
oxide which is white pigments and the direction of chlorine method titanium oxide makes weatherability 
discover from sulfiiric-acid method titanium oxide fiirther over a long period of time so that the 
weatherability of a paint film may not be reduced. 
[0027] 

[Effect of the Invention] Since the resin for covering of this invention is resin which the aromatic series 
epoxy resin reacted with the acrylic copolymer which has a hydroxyl group by the phosphoric-acid 
radical, other acid fimctional groups, and request, and was unified, it excels in preservation stability and 
the settmg time can form fiirther the paint film which excelled [ workability / adhesion, a degree of 
hardness, a water resistmg property, ] also in short ****** by installation of a phosphoric-acid radical. 
[0028] 

[Example] Although an example is given and this invention is explained concretely hereafter, this 
invention is not limited to these examples. In addition, and the "section" show "% of the weight" 
^and4]ie "weight section", respectively. 

Q0029j^ 4 opening flask equipped v^th example of manufacture 1 thermometer, an agitator, nitrogen 
gas mstallation tubing, a reflux condenser, and driptank The butyl-cellosolve 26 section, the n-butanol 
17 section, and Eg icoat 100X (oil-ized shell epoxy company make; weight per epoxy equivalent 450- 
500) 25 section preparation. It keeps at 90 degrees C under churning, introducing nitrogen gas, and is 
aery loyloxy ethyl acid phosphate fi-om driptank. The four sections, Metha£ridic.acid The six sections, 
hydroxyethyl acrylate The five sections, the styrene 25 section. The eflijdacijdate 27 section, n-butyl 
acrvlate The 7.8 sections, dimethylaminoethyl methacrylate The 0.2 sections, azobisisobutyronitril The 
mixtxire of the three sections was dropped over 4 hours. After making it react at 90 degrees C after that 
for 2 hours, it is azobisisobutyronitril fiirther. 0.3 section addition was carried out, it maintained for 4 
hours, and the reaction was ended. The butyl-cellosolve 24 section was added and the resin Al for 
covering of 60% of solid content, number average molecular weight 5000, the viscosity of 15000cps (25 
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degrees C; it is the same a Brookfield viscometer and the following), and the acid number 30 was 
obtained. 

[0030] In 4 opening flask equipped with example of manufactiure 2 thermometer, an agitator, nitrogen 
gas installation tubing, a reflux condenser, and driptank The butyl-cellosolve 50 section, the n-butanol 
17 section, Epicoat 1004 (oil-ized shell epoxy company make; weight per epoxy equivalent 900-1000) 
15 section preparation, It keeps at 90 degrees C under churning, introducing nitrogen gas, and is 
methacryloiloxy-ethyl acid phosphate from driptank. The two sections, Methacrylic acid The eight 
sections, hydroxyethyl acrylate The seven sections, the styrene 30 section, the ethyl acrylate 30 section, 
n-butyl acrylate The eight sections, azobisisobutyronitril The mixture of the five sections was dropped 
over 4 hours. After making it react at 90 degrees C after that for 2 hours, it is azobisisobutyronitril 
ftirther. 0.5 section addition was carried out, it maintained for 3 hours, and the reaction was ended. The 
resin A2 for covering of 60% of solid content, number average molecular weight 4000, the viscosity of 
16000cps, and the acid number 35 was obtained. 

[0031] In 4 opening flask equipped with example of manufacture 3 thermometer, an agitator, nitrogen 
gas installation tubing, a reflux condenser, and driptank The butyl-cellosolve 35 section, n-butanol The 
eight sections and Epicoat 1001 The 20 sections. Aery loyloxy ethyl acid phosphate The four sections are 
taught. It keeps at 90 degrees C under churning, introducing nitrogen gas, and is a methacrylic acid from 
driptank. The eight sections, Hydroxyethyl acrylate The five sections, the styrene 25 section, the ethyl 
acrylate 30 section, n-butyl acrylate The eight sections, azobisisobutyronitril The mixture of the three 
sections was dropped over 4 hours. After making it react at 90 degrees C after that for 2 hours, it is 
azobisisobutyronitril ftirther. 0.3 section addition was carried out, it maintained for 4 hours, and the 
reaction was ended. The butyl-cellosolve 24 section was added and resin A3 for covering of 60% of 
solid content, number average molecular weight 4000, the viscosity of ISOOOcps, and the acid niunber 
40 was obtained. 

[0032] Resin A4 for covering of 60% of solid content, number average molecular weight 3500, the 
viscosity of 1 lOOOcps, and the acid number 35 was obtained like the example 3 of manufacture except 
having changed example of manufacture 4 Epicoat 1001 to Epicoat 828 (oil-ized shell epoxy company 
make; weight per epoxy equivalent 182-194). 

[0033] Except having not used example of comparison manufacture 1 Epicoat 1001, the polymerization 
was performed completely like the example 3 of manufacture, and the resin Bl for covering of 60% of 
solid content, number average molecular weight 12000, the viscosity of 15000cps, and the acid number 
45 was obtained. 

[0034] Except having not used Epicoat 1001 for the resin Bl obtained in the example 1 of example of 
comparison manufacture 2 comparison manufacture 20% of the weight, the polymerization was 
performed completely like the example 3 of manufacture, and resin B-2 for covering of 60% of solid 
content, number average molecular weight 12000, the viscosity of ISOOOcps, and the acid number 45 
was obtained. 

[0035] Except having not used example of comparison manufacture 3 acryloyloxy ethyl acid phosphate, 
the polymerization was performed completely like the example 3 of manufacture, and the resin B3 for 
covering of 60% of solid content, number average molecular weight 3500, the viscosity of ISOOOcps, 
and the acid number 35 was obtained. 

[0036] the resin A 160.5 section for example 1 covering, and a hexamethoxy melamine (; by Mitsui 
Toatsu Chemicals, Inc. Cymel 303; solid content 100%) - the Para toluenesulfonic acid 0.2 section and 
the butyl-cellosolve 23.8 section which carried out the amine block were mixed the 15.5 sections, and 
the coating constituent was created. 

[0037] The resin for covering was changed to the appearance shown m one to examples 2-4 and 
example of comparison 3 table 1, and the coating constituent was created like the example 1. 
[0038] the resin 32.0 section for covering and the methyl ether-ized methylol melamine (88% of solid 
content [ Mitsui Toatsu Chemicals, Inc. make; Cymel 370; ]) which were shown in five to example 6 
table 1 the 9.4 sections and titanium oxide - Para toluenesulfonic acid which carried out the amine 
block the 27.5 section The 0.2 sections and the butyl-cellosolve 30.9 section were mixed, and the 
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coating constituent was created. 

[0039] the coating constituent obtained in the example ~ thickness coating is carried out using a roll so 
that the film thickness after drying to a 0.3mm phosphoric-acid zinc processing steel plate may be set to 
1 5-20 micrometers - printing was performed for 1 minute at 230 degree C. The paint film after printing 
was evaluated about the following items, and the resuU was written together to Table 1 . 
[0040] <Coating stability> Visual observation of thickening when saving for one month at 50 degrees C 
and the separation condition was carried out. 

<Water resisting property> Milkiness of the paint film seven days after imderwater inmiersion and the 
condition of a blister were visually judged in ordinary temperature. 

<Priming-proof nature> Milkiness of the paint film after 2-hour inmiersion and the condition of a blister 
were visually judged to the boiling water. 

[0041] <Workability> Test piece 180 degrees was bent (OT) and the crack of a flection and the 
desquamative state were judged visually. 

<Shock resistance nature> E. I. du Pont de Nemours 1/2 Inch It carried out in the load of 500 g, and the 
distance of 50cm, and the crack of a paint film and the desquamative state were judged visually. 
<Pencil degree of hardness> JIS S 6006 The pencil specified is used and it is JIS K 5400. It followed 
and measured. 

[0042] <adhesion> - lcm2 inside - 1mm width of face 100 measure eyes were made and the number of 
eyes with which it remained after tape exfoliation was shown. 

<salt fog-proof nature> the seal of except for a painted surface is carried out, and after cutting until it 
reaches a paint film side side at a base, it puts into a salt spray test machine — it took out 500 hours after 
and tape exfoliation was performed. O and l-3mm were made into **, and 3mm or more was made into 
X for single-sided exfoliation width of face of Imm or less. 
[0043] 
[Table 1] 
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♦ NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Under existence of an aromatic series epoxy resin, it is following (a). - (c) It is nxmiber 
average molecular weight 3000-50000 by carrying out copolymerization of tiie polymerization nature 
monomer component. The manufacture approach of the resin for covering characterized by obtaining the 
resin for covering. 

(a) Acid functional-group content polymerization nature monomer; It corrects one to 25% of the weight. 
0.1 - 10 % of the weight is a phosphoric-acid radical content polymerization nature monomer (b). 
Hydroxyl-group content polymerization nature monomer; 0 - 20 % of the weight (c) Other 
polymerization nature monomers; it is [Claim 2] 55 to 99% of the weight. The amoimt of the above- 
mentioned aromatic series epoxy resin used receives the above-mentioned polymerization nature 
monomer component 100 weight section. The manufacture approach of the resin for covering according 
to claim 1 which is 5 - 60 weight section. 



[Translation done.] 
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